APQLLO 12, 14, 15 + 16

ARTTFICIAL IMPACTS TAPES

69-099C-03F
71-008C- O4fF
71-063C-01E
72-031C-01E




APOLLC 15 LM/ASLEP
TAPES OF ARTIFICIAL IMPACTS

71-063C-01E

This data set has been restored. There was originally one
7-track, 800 BPI tape written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on a 1130 computer and the restored tape
was created on an IBM 9021 computer. The DR and DS numbers along with

the corresponding D number are as follows:

DR0OOQO5904 DS005904 D014072 1 08/03/71 - 12/16/71

Se0 (- 097C-03F




APOLLO 14 LM/ASLEP
TAPES OF ARTIFICIAL IMPACTS

71-008C-04F

This data set has been restored. There was originally one
7-track, 800 BPI tape written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on a 1130 computer and the restored
tape was created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D number are as follows:

DR0O05902 DS005902 D014071 1 02/07/71 - 12/16/71

Su (9 099¢ -03F

—



APOLLO 16 LM/ALSEP
TAPES OF ARTIFICIAL IMPACTS

72-031C-01E

This data set has been restored. There was originally one
7-track, 800 BPI tape written in Binary. There is one restored tape.
The DR tape i1s a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on a 1130 computer and the restored
tape was created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D number are as follows:

DRO0O5&89 DS005689 D014073 1 12/10/72 - 12/15/72

Sy (,9-079C-03F




APOLLO 12 LM/ALSEP
TAPES OF ARTIFICIAL IMPACTS

69-0959C-03F

Thig data set has been restored. There were originally two

7-track, 800 BPI tapes written in Binary. There is one restored tape.

The DR tape ig a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tapes were created on a 1130 computer and the restored
tapes were created on an IBM 9021 computer. The DR and DS numbers

along with the corresponding D numbers are as follows:

DR# DS# D# FILES TIME SPAN

DR005627 DS005627 D014069 1 11/20/69 - 12/15/69
D014070 2 11/20/69 - 08/03/70




REQ.AGENT RAND NO. ACQ. AGENT

MAW RB5594 RWV

APOLLO 12, 14, 15, & 16

TAPES OF ARTIFICIAL IMPACTS

69-099C-03F
71-008C-04F
71-063C-01E
72-031C-01E

This data set consists of 5 Apollo Artificial Impacts
tapes. They are 800 BPI. binary, 7-track, 1 file made
on an IBM 7090 computer using a program that writes the
tapes in IBM 1130 format.

The time spans for these tapes are as follows:

APQOLLO 12 69-099C-03F
D# C# TIME SPANS

D-14069 C-11257 11/20/69 - 12/15/69 (NEW FORMAT)
D-14070 C-11258 11/20/69 - 08/03/70 (OLD FORMAT)

APOLLO 14 71-008C-04F

D# C# TIME SPANS
D-14071 C-11259 02/07/71 - 12/16/71

APOLLO 15 71-063C-01lE

D# C# TIME SPANS
D-14072 C-11260 08/03/71 - 12/16/71

APOLLO 16 72-031C~01E

D# C# TIME SPANS
D-14073 C-11261 12/10/72 - 12/15/72

T
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Event tapes are numbered serially and are in chronological order.

Ali“{npes are labeled with the event tape uumber, station number, tape

number, and total time interval covered by the tape., Listinga of the time
intervaln cnvnihdnon ench taps ara pupplied with che tapes and can alno ba

fouhd using the nexf“ﬂnga-eet (#3). The format with which event tapes are
redd is described in the seé?iuqaon tape formats.

Event Compressed Scale Playouts :

Each event tape (data sats #2 and'#4) haa baen plotted in compressed

scale to provide a visual display of the contents of‘each event tape. Thesge

.playouta have the same format as data set #1 with the exceﬁtiqns that time

is not continuous and an amplitude scale twice that of data set #1 i uged,
Artificial Impact Event Tapes
Each impact of man-made origin (artificial impacts) has been recorded
on a special set of event tapes. These tapes are identical in format teo
the event tapes (data set #2). ° ' Table 3 shows data
pertinent to each of the impacts. The reader is directed to the brief
station history fof information concerning the status of each station
at times of impacts. Compressed scale playouts of these events are gup-
plied as part of data set #3.
Expanded Playouts
A. Hethod of Selection: Expa;ded time scale pléyouﬁs (usually ten
minutes in length) have been generated for the following long~
period seclemic eventa,
1l ALl évents obgserved at station 12 (data set #6) during the

% e /—n-—\/
period November 20, 1969 to February 5, 1971 with peak-to-

-~

peak signal awplitudes of two or more digital units.

e
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2. HMost of the events observed at two or three stations during

__—-‘_——-”-w
the period February S, 1971 to April 21, 1972,

Bs Annotation Formats

1.

2,

Events oceurring during the yeara of 1969 and 1970 were de=-
tected by station 12 only.’ The long-period componcuts (X,Y,Z)
have been played out for each event. The annotation is a8 fol~
lowa: .
YEAR
SKIP X MAG (C)
DAY HR MN SECOND
YEAR = year in which the playout begins
SKIP = tape identification numbers which can be ignored
MAG = multiplicative factor which adjusts the signal amplitude
of an event for plotting; this number can be ignored.
C = long-period component, e.g., X = long period X component (LPX)
| Y = long period Y component (LFY)
Z = long period Z component (LPZ)
DAY = Julian day of the year on which the playout begins
HR, MN, SECOND = universal time at which the playout begins
Time marks are placed at one minute intervals. The first tick
mark indicates .the time DAY:HR:MIN+L.
Playouts of events occurring during the years'of 1971 and 1972 are
annotated aa follows:
YEAR DAY HR MIN
YEAR = year in which the playout begins
DAY = Julian day of the year on which playout begins
HR MIN = time at which the first minute mark is placed; minute

marke are indicated by the vertiecal tick marks super-

posed upon the seismic traces.




Section 4 Tapa Formats and Irregularities -

FORMATS
>
Data seta #2 (event tapes), #4 (artificial 4mpact tapes) and #7 (PSE-tapes,

Vara™on..
one~§éorﬂof data) formata atre doseribed below. AlL tapeos are 7 track, 1/2 inch

binary, 800 bpi, odd parity, with standard IBM EOF on 2400 foot reels.

Data is transmitted from the Moon in 64 word frames, one frame every

-

0.60375 seconds. The ALSEP words are Aggigned to meet the needs of the scien=-

tific instruments in the Apollo Lunar Surface Experiment Package. Those assigned

to the Passlve Séismic Experiment are given in Table 4. Each ALSEP word is ten

"bits, or a range from 0 to 1023 digital units. Sensor equilibrium data values

are near 500 digital units. Missing ALSEP words in the short period data (2,46,

etc.) should be replaced to obtain equal spacing of data points.

Each frame of data is recorded on tape in a logical record consisting of

eighteen 36 bit words for format A and nine 36 bit words for format B. The first

three of these words contain timing, éynchronization, and error information as

described below., The remaining words containing the data are described in Table

"5 A and B.

Word 1 contains time at the start of the frame in miliiseconds from the beginning

of thﬁ year starting in bit 1 and ending in bit 35 xight justified in binaty.

The time om January 01 at 00 hours 00 minut;s 00 aecqnds is reset to 8.64 X
107 msec so that the yeax starts on day 1 rather than day 0.

Word 2 contains a range station I. D. cede in bics 0-3, a bit error
rate in bite 4-9, and, starting on day 183, 1973, a time gource indlcator
in bit 35 (last bit); 1f this bit ia set, then compute} clock time rather

than G. M. T. was used for updating the time code. Several tens of seconds

of error in time codes have been noted when the computer cleck 1s used.




- Word 3 contains synchronization codes and a frame counter., This word should

contain the following in bite 0-9,712-21 and 24-25.

bitz. 0123456789° .12 13 14 15 16 17 18 19 20 21 24 25

value: 1110001001 0 0001 110 11 0 1

If this 4s not the case, then sync has been lost with the data and errors may be
present. Bits 26-32 contain a frame counter which steps once per frame resetting

- to zero after 89 frames. A break in the sequence may indicate timing errors.

ALSEP words arxanged as shown in Table 5 are packed in the 36 bit words as

shown belaw:

-~
- bic 0 9 12 2 . 2 33
[ ALSEP word A 0] 0! ALSEP word B 0] 0f  ALSEP word CI 0 0‘
Note that in FORMAT B (Table 5-B) the data is compressed by a factor of 2 ag all
SP ALSEP words are missing. This was doné as a coat-saving procedure since the
station 12 short period component ié not operating.
Each tape begine with two identical label records written in BCD. These
records contain four words each a8 described below: | -
Word *  Parameter
1 | experiment I.D. (PS EXP or PSEXPB)
2 | | ALSER 1. D,
Sta. 12 = A
~~
' Sta. 14 = B
Sta, 15 = (C
' Sta. 16 = D
o :' N




ALSEP Word(s)

even words (except
2, 24*%, 46, 56)

9, 25, 41, 57
11, 27, 43, 59
13, 22, 45, 61
35 (even frames)
35 (odd frames)
37 (even frames)

37 (odd frames)

*Apollo 15 only

TABLE &

P.S.E. ALSEP Words

Description

ghort period (SI') vertical data
long perlod X component (LX)
long period Y component (LPY)
long period Z comwponent (LPZ)

X axis tidal

Z axis tidal

Y axis tidal

instrument temperature




TABLE 5-A

ALSEP WORD LOCATIONS

FORMAT Al

36 bit word ALSEP word USE
4 4, 6, 8 5P, SP, SP
5 . 9, 10, 11 LPX, S§P, LPY
6 S, 12,13, 14 SP, LPZ, SP
7 , 16, 18, 20 SP, SP, SP
8 ' 22, 24, 25 SP, SP*, LPX
9 ' _ 26, 27, 28 | SP, LPY, SP
10 29, 30, 32 | LPZ, SP, SP
11 " 33, 34, 35 -, SP, TDLX/Z
12 . 36, 37, 38  S§P, TEMP/TDLY, SP
13 | 40, 41,42 : SP, LDX, 5P
14 o 43, 44, 45 : LPY, SP, LPZ
15 v 46, 48, 50 -, SP, SP
16 52, 54, 57 P sP, SP, LPX
17 : 58, 59, 60 - SP, LPY, SP

18 61, 62, 64 " 1pz, sp, sp

~

* not for Apollo 15

used for all tapes (except station 12 tapes after day 288, 1971)

-

T .

)
L]




TABLE 5~

ALSLER WORD LOCATIONS -

FORMAT D*

36 bit word ALSEP WORD USE B

4 S 9,11, 13 LBX, LPY, LPZ

5 25, 27, 29 LPX, LPY, LPZ

0. " ‘ 33, 35, 37 -, TDLX/Z, TEMP/TDLY

7 | | 41, 43, 45 LPX, LPY, LPZ

8 46, 57, 59 -, LPX, LPY

9 61, =, = LPZ

_*uaed only for station 12 gtarting on’ day 289, 1971




PSE Toape Irregulavitics

The following 1o a liat of types of irregularities, other than tape reading

errors and data glitchen, found in PHE nped.

“he umser of TGL taprs in urged to

be aware of their exietence.

i

2.

3.

Data gap

A normal data gap i6 represented by a time increment from one logiyl
cal record to the next by an smount that is an exact multiple of the
normal frame rate (603.75 % 0.05 ms) and an increment of the frame
count corresponding to the time increment. Small data gaps, & fow sec-

onds in duration, are quite common, occurring at a rate of several to a

few tens of times per day.

Data overlap

A normal data overlap is represented by a time decrement from oune
logical zwecord to the next by an amount that is an exact multiple of the
normal frame rate and a decremont of the frame count corresponding to the
time decrement. Data overlaps are rﬁre, but they do occur in earlier
tapes. N

Clock offset due to range gtation switch

When the range station receiving data from the Moon is switched from
one to ancther, a slight offaet in time is observed, which is normally

~

less than 20 milliseconds.

Sync _error

When data from the Moon are mot correctly translated onto PSE tapes
because of errors in synchronization, it is reflected on the Darker code
which 18 included in each logical record. A data gap ol o few Irames

nomally follows a syne erxor,




5.

6.

7.

Zero record

Some logical xecords are filled with &ll zevroes. A data gap may

or may not occur at the seme timo.,

Clock rate error

This éccura when time information basmed on a computer intermal
clock is Bubatitﬁted. It can be identified by an abnormal time Incre-
ment from one frame to the next. The normal time Increment per Iframe
is 603 or 604 milliseconds, with 90-frame average in the range of
603.70 to 603.80 milliseconds. The abnormal clock rate is usually less
than 0.5% off normal, but larger anomalies are found. The duration of

this error is from a few minutes to as much as 6 to 8 hours. An anom—

_alous period usually starts with a swall offset in frame count and ends

with a large offset in frame count, representing a large clock adjust~
ment. Multiple clock adjustments are found in some cases. Tne amount
of clock adjustment ranges from a fraction of a second to several tens
of seconds. The time information on tapes are nearly continuous, thus
generating a data gap or a data overlap without clear indication of

their existence when the clock is adjusted.

Time/frame count error

Simultaneous discontinuities in time and\frame count which do not
agree with each other occur rather frequently without abmormal élock
rate. They occur in pairs or multiples so that the net offset in time
and/or frame count is always zero., The offset in time at o ciscontinuity
is often eiﬁher én exact multiple of the normal frame rate or even sec~
onds. When it is an exact multiple of the normsl frame rate, whether

A

tha error ig in time or in {rame count cannot be determined., 'When 1t




{6 not an exact multiple of the normal frs o rate, including offseta

of even soconds, a time error is indlcaied.
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